Cyclin-dependent kinase inhibitor roscovitine induces cell cycle arrest and apoptosis in rabbit retinal pigment epithelial cells.
Cyclin-dependent kinases (CDKs) play essential roles in the intracellular control of the cell cycle. It has been postulated that roscovitine, a potent CDK2, CDK5, and CDC2 inhibitor, might inhibit cellular proliferation by arresting the cell cycle. This in vitro study investigated the antiproliferative and apoptotic effects of roscovitine in cultured rabbit retinal pigment epithelial (RPE) cells. Experiments using rabbit RPE from young pigmented rabbits were carried out using roscovitine dissolved in dimethylsulfoxide at concentrations ranging from 1 to 100 micromol. Cell proliferation was measured by an MTT assay. The cell cycle response of RPE cells to roscovitine was analyzed by flow cytometry of propidium iodide-stained nuclei. Proteins related to DNA damage in the RPE cells were then assayed by Western blot. Roscovitine inhibited proliferation of RPE cells in a dose-dependent manner. Cell cycle analysis after treatment demonstrated an accumulation of cells arrested in the S- and G2/M phases. Flow cytometry showed that 40 microM of roscovitine increased the cell population in the sub-G1 peak, which is considered a marker of cell death by apoptosis. Western blot analysis revealed Bcl-2 decreased and Bax increased after treatment of RPE cells with roscovitine. This study of the response of RPE cells to roscovitine demonstrated a bidirectional relationship between cell cycle control and apoptosis.